Hemocyte production and maturation in an invertebrate animal; proliferation and gene expression in hematopoietic stem cells of Pacifastacus leniusculus.
Regulation of hematopoiesis in invertebrates is largely unknown, although the hemocytes are essential in immunity, performing functions such as phagocytosis, encapsulation and lysis of foreign cells. We have developed a method to isolate hematopoietic stem cells from the freshwater crayfish, Pacifastacus leniusculus, and therefore, this animal provides a powerful tool for studies on invertebrate hematopoiesis. The hematopoietic tissue of crayfish was found to be actively proliferating. Injection of a beta1,3-glucan caused a severe loss of hemocytes, followed by a rapid recovery, due to release from the hematopoietic organ. Transcripts for peroxinectin, a hemocyte cell adhesion protein, were present in the hematopoietic cells, whereas mRNA for proPO was not detected. A gene coding for a Runt-domain protein known to be involved in hematopoiesis in Drosophila and mammals, was upregulated prior to hemocyte release.We conclude that hemocytes are synthesised and partly differentiated in the hematopoietic tissue, but the final differentiation into functional hemocytes expressing proPO is not completed until the hemocytes are released into the circulation.